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summary 


The  objective  of  this  study  is  to  develop  a  method  of  screening  applicants  for  en¬ 
listment  into  the  Marine  Corps  that  will  result  in  improved  manpower  quality  in  the  all¬ 
volunteer  environment*  Such  a  screening  method  must  be  based  on  the  limited  applicant 
information  that  is  available  to  recruiters  before  the  acceptance  decision  is  made. 

This  study  is  based  on  data  collected  between  July  1973  and  June  1976.  All  regular 
Marines  who  began  their  service  during  FY  1974  (July  1973  through  June  1974)  were 
monitored  through  their  first  24  months  of  service.  The  Marines  in  this  sample  are 
true  volunteers,  since  they  enlisted  after  the  end  of  the  military  draft  (December  1972). 

Several  measures  of  performance  were  analyzed  in  terms  of  the  personal  charac¬ 
teristics,  aptitude  test  scores,  and  other  data  available  on  the  sample  of  Marines,  to 
determine  how  such  information  can  be  used  to  screen  high  quality  applicants  from  others 
with  less  likelihood  of  performing  well.  The  measures  of  performance  examined  included: 

-  Early  promotion, 

-  Rank  achieved, 

-  Desertion,  and 

-  Early  attrition. 

The  data  found  to  be  most  highly  correlated  with  these  measures  of  performance  in¬ 
cluded  certain  aptitude  test  scores,  age  at  time  of  enlistment,  and  education.  Since 
many  of  the  same  explanatory  variables  were  found  to  be  among  the  best  predictors  of 
several  of  the  measures  of  performance  examined  (see  tables  2  through  5),  an  aggregate 
measure — desertion  combined  with  early  attrition— was  adopted  for  r’-e  analysis. 

Education,  age  when  entering  the  service,  general  classification  test  score  (GCT), 
and  classification  inventory  test  score  (Cl)  (see  table  7)  correlated  most  highly  with  the 
aggregate  measure  of  manpower  quality.  The  two  test  scores  are  from  the  test  battery 
used  before  September  1976,  but  similar  test  scores  are  available  in  the  Armed  Services 
Vocational  Aptitude  Battery  (ASVAB  6/7)--the  all-service  enlistment  screening  test  now 
used.  Correlations  between  the  obsolete  test  scores  and  those  from  the  ASVAB  6/7  were 
used  to  express  the  aggregate  quality  measure  in  terms  of  education,  age,  and  the  com¬ 
bat  scale  test  score  (CC)  and  mental  group  score  from  the  ASVAB  6/7  (see  appendix  E). 

Tables  were  developed  that  show  the  probability  of  successful  service  (i.e.,  service 
without  desertion  or  early  attrition),  based  on  an  applicant's  age,  educational  level,  CC 
score,  and  mental  group  score  (see  tables  8-11).  The  tables  illustrate  the  relative  im¬ 
portance  of  these  dissimilar  characteristics,  and  permit  the  comparison  of,  for  instance, 
a  high  school  graduate  with  low  test  scores  and  a  nongraduate  with  high  scores. 


The  method  of  selecting  applicants  that  is  recommended  in  this  analysis  gives  re¬ 
cruiters  more  guidance  than  the  present  system,  which  gives  only  a  single  quota  and  the 
minimum  standards  for  enlistment.  The  existing  system  provides  no  basis  for  devoting 
extra  effort  to  searching  for  candidates  whose  chances  of  success  are  well  above  those 
of  marginally  qualified  applicants.  The  method  presented  here  recognizes  the  known 
differences  in  quality  of  service  rendered  by  different  enlistees.  It  provides  this  infor¬ 
mation  in  a  form  that  can  be  used  to  help  recruiters  produce  man-years  of  effective 
service  rather  than  simply  numbers  of  entering  recruits. 


I 


INTRODUCTION 


BACKGROUND 

Prior  to  1973,  the  military  draft  provided  many  recruits  for  the  Army  each  year. 
Although  a  few  draftees  were  assigned  to  the  Marine  Corps  during  the  Vietnam  War,  the 
primary  effect  of  the  draft  on  the  Marine  Corps  was  to  generate  draft-motivated  volunteers. 
Draft  calls  ended  in  December  1972,  and  the  statutory  authority  for  them  expired  on  1 
July  1973. 

When  the  draft  ended,  Marine  Corps  recruiting  shortfalls  began.  In  FY  1974,  the 
Marine  Corps  enlisted  48,  764  regular,  male  recruits.  The  quota  was  57,  800,  and  the 
shortfall  of  9, 036  amounted  to  almost  16  percent  of  the  goal  (reference  1).  During  FY  1975 
and  1976,  Marine  Corps  recruiting  goals  were  achieved.  However,  monthly  shortfalls 
in  the  published  recruiting  quota  occurred  from  July  1976  through  March  1977.  The 
authorized  end  of  year  strength  of  the  Marine  Corps  has  been  reduced  from  196,000  to 
191, 500;  the  actual  strength  on  31  October  1977  was  192, 069.  Although  scheduled  and 
unscheduled  discharges  are  currently  below  anticipated  levels,  the  continuing  shortfall 
in  recruiting  c  juld  become  a  problem  affecting  manpower  planning  and  the  future  grade 
structure  and  promotion  rates. 

Several  current  trends  will  have  an  impact  on  future  Marine  Corps  manpower  re¬ 
quirements  and  supply.  Technological  advances  in  weaponry,  communications,  data 
processing,  and  other  fields  have  brought  more  complex  equipment  into  the  Marine  Corps 
inventory.  Many  of  these  items  require  operators,  technicians,  and  repairmen  who  are 
more  highly  trained  and  more  capable  than  the  men  they  will  replace.  No  doubt,  this 
trend  will  continue  to  require  relatively  more  recruits  with  higher  mental  aptitudes.  As 
a  result  of  fluctuations  in  the  U.S.  birthrate  since  1950,  the  population  of  young  men  in 
the  age  group  17-21  will  begin  to  decline  after  1978.  This  population  will  decline  from 
10.7  million  in  1978  to  9  million  in  1990  (see  reference  5).  If  a  greater  percentage  of 
high  school  graduates  attend  college  or  trade  school,  the  number  actually  available  to 
the  Marine  Corps  may  decline  even  more.  If  Marine  Corps  manpower  requirements  re¬ 
main  fixed  at  current  levels,  and  if  the  percentage  of  the  eligible  population  entering  the 
Marine  Corps  remains  constant,  the  declining  population  will  magnify  the  Marine  Corps 
manpower  shortfall  in  the  years  ahead. 

These  trends  may  lead  the  Marine  Corps  to  more  serious  manpower  shortfalls  of 
both  quantity  and  quality.  The  Marine  Corps  has  responded  by  taking  steps  to:  develop 
more  attractive  enlistment  guarantees,  improve  recruiting  efficiency,  factor  manpower 
requirements  into  the  hardware  design  process,  and  improve  retention. 
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While  ea  .  of  these  efforts  is  required  to  help  the  Marine  Corps  adapt  to  the  all¬ 
volunteer  environment,  their  success  depends  in  part  on  the  selection  of  the  best  applicants 
for  enlistment.  If  manpower  supply  exceeds  requirements,  then  an  effective  screening 
procedure  would  admit  chose  applicants  whose  chances  of  serving  satisfactorily  are  high 
and  exclude  those  whose  chances  are  low.  If  manpower  supply  falls  short  of  requirements, 
an  orderly  screening  procedure  could  be  even  more  important.  It  would  allow  the  Marine 
Corps  to  decide  at  what  point  they  should  accept  manpower  shortages  rather  than  men  with 
lower  chances  of  serving  successfully.  The  point  of  minimum  acceptable  quality  can  and 
should  be  adjusted  as  conditions  change. 

OBJECTIVE  AND  APPROACH 

The  objective  of  this  analysis  is  to  develop  a  method  of  converting  the  information 
available  about  Marine  Corps  applicants  into  an  estimate  of  the  quality  of  service  they 
will  provide.  Manpower  quality  will  be  measured  by  desertion,  attrition,  and  promotion 
during  the  first  two  years  of  service.  Attrition  or  desertion  identify  those  men  whose 
problems  were  so  severe  that  they  could  or  would  not  fit  into  the  scheme  of  things  in  the 
Marine  Corps.  Promotion,  which  requires  one  to  meet  eligibility  requirements  and  to  be 
recommended  by  the  commander,  is  assumed  to  be  an  indication  of  good  quality  service. 

In  order  to  identify  the  factors  related  to  quality  of  service,  many  test  scores, 
personal  characteristics,  and  other  data  will  be  examined.  This  analysis  will  show 
which  data  are  best  for  predicting  quality  of  service,  as  well  as  the  relative  importance 
of  different  variables.  The  application  of  this  analysis  will  show  how  the  limited  infor¬ 
mation  available  to  recruiters  can  best  be  used  to  screen  applicants  for  enlistment. 


II.  DATA  AND  METHODOLOGY 


DATA 

The  data  used  in  this  analysis  include  most  of  the  applicant  information  that  is  avail¬ 
able  to  recruiters  before  an  enlistment  decision  is  made.  (No  attempt  is  made  to  consider 
the  desirability  of  collecting  new  data  for  the  recruiter's  use;  such  considerations,  while 
possibly  useful,  are  beyond  the  scope  of  this  analysis.)  The  variables  are  listed  in  table 
1,  and  the  means  and  standard  deviations  are  shown  in  appendix  A. 

The  data  were  collected  from  the  records  of  the  49,  540  regular,  male,  nonprior- 
service  enlistees  who  reported  for  recruit  training  during  FY  1974.  Thes._  records  were 
obtained  from  the  Marine  Corps  Manpower  Management  System  (MMS)  and  the  Recruit 
Accession  Management  System  (RAMS).  Each  man  was  tracked  for  24  months,  and  his 
performance  (in  terms  of  promotion,  early  attrition,  and  desertion)  was  recorded.  In¬ 
complete  records  numbered  3,671  (or  7  percent). 

Each  FY-1974  enlistee  was  required  to  attain  a  mental  group  percentile  score  of 
21  or  more  on  the  Armed  Forces  Qualification  Test  (AFQT).  This  range  restriction  in 
mental  group  can  affect  the  results  of  the  analysis  by  introducing  bias  into  the  coefficients. 
Thus,  the  data  were  corrected  for  range  restriction,  so  they  approximate  the  mobilization 
population.  The  procedure  is  described  in  appendix  R. 

The  sau.  vas  selected  for  two  reasons: 

•  All  of  the  men  in  the  sample  enlisted  into  an  all-volunteer  environment  and 
were  therefore  considered  more  representative  of  future  enlistees  than  were 
earlier  cohorts. 

•  They  have  been  in  the  Marine  Corps  long  enough  to  be  evaluated  on  the  basis 
of  their  performance  in  Fleet  Marine  Force  (FMF)  jobs. 

It  is  assumed  that  actual  job  performance  should  be  the  fundamental  and  final  criterion  of 
manpower  quality.  The  dependent  variables  used  in  this  study  are  believed  to  be  the  best 
available  measures  of  manpower  quality.  These  measures  are  selected  because  they  are 
ultimately  determined  by  the  officers  and  staff  noncommissioned  officers  who  supervise 
enlisted  Marines  and  who  are  responsible  for  readiness.  This  analysis  assumes  that  those 
Marines  who  are  promoted  early  or  who  reach  a  higher  rank  during  their  first  two  years 
of  service  are  somehow  of  higher  quality  than  those  who  are  not  so  recognized.  Likewise, 
this  analysis  assumes  that  those  Marines  who  desert  or  are  discharged  prior  to  serving 
two  years  are  of  lower  quality.  Although  manpower  quality  cannot  be  defined,  we  assume 
that  it  is  recognized  by  Marines  and  that  it  is  reflected  in  favorable  and  unfavorable  per¬ 
sonnel  actions. 
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Measures  of  Effective  Service 

Both  positive  and  negative  measures  of  manpower  quality  are  used  in  this  analysis. 

The  positive  measures  of  quality  are  rank  achieved  and  superior  recruit  training  per¬ 
formance  (as  indicated  by  promotion  at  the  end  of  recruit  training).  The  negative  measures 
are  desertion  and  attrition  from  the  Marine  Corps  during  the  first  24  months  of  service. 

Explanatory  Variables 

The  explanatory  data  consist  of  personal  characteristics  and  aptitude  test  scores. 
Included  among  the  personal  characteristics  are  education,  race,  age,  and  marital  status. 
The  available  test  scores  are  from  the  Army  Classification  Battery  (ACB-61).  The  men 
in  this  sample  took  the  AFQT  mental  group  test  to  determine  their  eligibility  for  enlist¬ 
ment.  Upon  arrival  at  a  recruit  training  depot  they  took  the  ACB-61,  which  includes  11 
subtests.  The  quality  of  their  service  (as  indicated  by  'several  measures)  will  be  analyzed 
in  terms  of  the  explanatory  variables  (see  table  1). 

METHODOLOGY 

The  method  of  analysis  is  multiple  linear  regression.  A  stepwise  regression  pro¬ 
cedure  is  used  to  examine  the  explanatory  power  of  the  variables  and  to  determine  which 
linear  combination  of  variables  best  predicts  quality.  The  coefficients  of  correlation  be¬ 
tween  each  pair  of  variables,  corrected  for  range  restriction,  are  shown  in  appendix  C. 

The  linear  function  of  the  explanatory  variables  that  best  predicts  quality  of  service  is 
determined.  This  function  is  used  to  compute  tables  that  show  the  probability  of  effective 
service  for  men  with  selected  combinations  of  the  test  scores  and  other  significant  attri¬ 
butes.  These  probabilities  can  be  used  by  the  Marine  Corps  to  screen  applicants  for  en¬ 
listment.  They  can  be  easily  adjusted  by  the  Marine  Corps  when  manpower  policy,  demand, 
or  supply  change. 

Since  the  results  of  this  analysis  must  be  stated  in  terms  of  applicant  test  scores 
presently  available,  a  procedure  to  scale  the  results  from  the  ACB-61  scores  to  ASVAB 
6/7  scores  has  been  developed.  This  procedure  is  described  in  appendix  E. 


III.  REGRESSION  RESULTS 


This  analysis  is  designed  to  identify  the  mathematical  relations  between  test  scores 
and  personal  characteristics  and  each  of  several  measures  of  manpower  quality.  Once 
known,  these  relations  can  be  used  to  predict  the  various  quality  measures  in  terms  of 
the  available  test  scores  and  personal  characteristics. 

The  results  presented  here  are  based  on  a  forward  step-wise  regression  procedure. 
This  procedure  considers  all  available  variables  and  selects  variables  into  the  regression 
equation  in  the  order  of  their  joint  value  in  predicting  the  dependent  variable.  The  first 
variable  shown  (in  the  tables  which  follow)  is  the  single  best  predictor  of  the  dependent 
variable.  The  second  variable  is  the  single  variable  which  adds  the  most  predictive  power 
to  the  regression  equation  after  the  first  variable  is  considered.  This  procedure  con¬ 
tinues  in  steps  as  long  as  added  variables  are  statistically  significant.  The  cumulative 
R^  values  (the  ratio  of  the  regression  sum  of  squares  to  the  total  sum  of  squares  at  each 
step)  that  are  shown  increase  as  more  variables  are  added  to  the  equation.  The  decision 
of  where  to  cut  off  a  regression  equation  is  based  on  the  significance  of  the  variables, 
the  increase  in  cumulative  R^  provided  by  each  additional  variable,  and  the  operational 
usefulness  of  the  variables.  The  standard  error  of  the  coefficients  will  be  provided  with 
these  regression  results. 

The  coefficients  constitute  the  linear  regression  equation  which  best  predicts  the 
dependent  variable.  These  coefficients  should  not  be  compared  directly,  since  they  are 
determined  by  variables  measured  in  different  units.  In  order  to  provide  a  measure  of 
the  relative  importance  of  the  variables  in  any  regression  equation,  a  model  computed 
with  normalized  coefficients  may  be  used.  This  model  is: 

Y.-Y 

i 

S 

y 

i=l 

where: 

Y  =  dependent  variable, 

=  independent  variables, 

3  =  coefficients  of  the  normalized  independent  variables,  and 

n  =  number  of  independent  variables. 
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Since  the  variables  are  measured  in  normalized  form,  the  beta  coefficients  of  different 
(normalized)  variables  can  be  compared  directly  to  determine  the  relative  importance 
of  (a  unit  of  standard  deviation  of)  each  variable.  The  values  of  the  beta  coefficients  are 
provided  with  the  regression  results. 

MEASURES  OF  QUALITY 

Desertion 

Desertion  is  a  widely  accepted  indicator  of  manpower  quality  used  for  inter -unit 
and  inter-service  comparisons.  Of  the  45,  869  men  in  our  sample  with  complete  records, 
12  percent  deserted,  although  some  were  returned  to  duty.  Table  2  shows  the  results 
of  a  regression  of  the  available  measured  variables  on  desertion. 

The  single  variable  which  best  predicts  desertion  is  high  school  diploma.  The 
negative  coefficient  indicates  that  diploma  high  school  graduates  are  less  likely  to 
desert  than  are  Marines  in  the  other  educational  categories.  The  coefficient  value  of 
-.1075  indicates  that  when  all  other  variables  (test  scores,  race,  etc.)  are  held  constant, 
the  probability  that  a  diploma  high  school  graduate  will  desert  is  .  1075  less  than  the 
probability  that  a  nongraduate  will  desert.  (See  table  1  for  definitions  of  variables.) 

Once  education  is  known,  the  arithmetic  reasoning  test  score  (AR)  is  the  next  best 
predictor  of  desertion.  The  negative  sign  of  the  coefficient  indicates  that  men  with 
higher  AR  scores  are  slightly  less  likely  to  desert.  Other  significant  predictors  of 
desertion  are  verbal  (VE)  and  pattern  analysis  (PA).  Alternative  regressions  with 
different  variables  used  to  measure  age,  education,  and  test  scores  are  shown  in  tables 
F-l  and  F-2  of  appendix  F. 


I 


I 


Early  Attrition 

Another  quality  variable  used  in  this  analysis  is  early  attrition  during  the  first  24 
months  of  service.  Table  3  shows  the  regression  results  for  early  attrition.  Again, 
high  school  education  is  the  single  best  predictor.  The  second  variable  is  classification 
inventory  (Cl),  a  psychological  test  of  interests  thought  to  be  related  to  military  service. 
The  third  variable  is  pattern  analysis  (PA),  which  is  a  non-verbal  test  of  reasoning 
ability  forming  a  part  of  the  score  that  defines  mental  group.  Men  enlisting  at  age  21  or 
more  are  poorer  risks.  An  alternative  regression  based  on  multi-valued  age  and  edu¬ 
cation  variables  is  shown  in  table  F-3. 

Rank  Achieved 

A  positive  measure  of  manpower  quality  is  the  rank  achieved  within  24  months  of 
enlistment  in  the  regular  Marine  Corps.  The  men  in  this  sample  ranged  in  rank  from 
El  (private)  to  E5  (sergeant).  A  regression  of  rank  (1  through  5)  on  test  scores  and 
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personal  characteristics  is  shown  in  table  4.  A  high  school  diploma  proved  to  be  the 
single  best  predictor  of  rank  achieved.  Test  scores  that  are  significant  predictors  of 
rank  achieved  include  AR,  Cl,  and  PA.  The  alternative  regression  shown  in  table  F-4 
is  based  on  multi-valued  variables  measuring  age  and  education. 

Superior  Recruit  Training  Performance 

The  first  opportunity  a  young  recruit  has  to  excel  is  during  recruit  training.  Approxi¬ 
mately  15  percent  of  the  Marines  in  each  recruit  training  class  are  selected  for  pro¬ 
motion  to  grade  E2  at  the  end  of  their  training.  We  have  correlated  this  measure  of 
quality  with  the  test  scores  and  other  available  data.  Table  5  shows  the  results.  Again, 
a  high  school  diploma  is  one  of  the  significant  variables.  Important  ACB-61  test  scores 
include  Cl,  ARC,  PA,  ACS,  andAR.  In  this  regression,  race  is  a  significant  predictor 
of  the  quality  measure.  Nonwhites  are  slightly  more  likely  to  achieve  a  higher  rank 
when  education  and  certain  test  scores  are  held  constant.  Table  F-5  shows  a  similar 
regression  with  age  and  education  measured  differently. 

AGGREGATE  QUALITY  MEASURE 

Analysis  of  both  positive  and  negative  measures  of  manpower  quality  identifies 
some  of  the  same  variables  as  predictors  of  manpower  quality.  The  high  school  diploma 
and  PA  score  are  identified  as  predictors  of  each  of  the  four  selected  quality  measures 
(tables  2,  3,  4,  and  5)  examined  in  the  analysis.  Cl  and  AR  were  selected  as  significant 
predictors  of  three  of  these  quality  measures.  Age  is  an  important  predictor  of  early 
attrition  when  education  and  certain  test  scores  are  considered.  Since  a  single  measure 
must  be  selected  for  enlistment  screening,  it  is  fortunate  that  some  of  the  same  explan¬ 
atory  variables  are  correlated  with  both  positive  and  negative  measures  of  performance. 

In  this  section,  two  aggregate  quality  measures  will  be  defined. 

The  first  quality  measure  incorporates  both  postive  and  negative  quality  indicators, 
and  the  other  uses  only  negative  indicators.  The  positive-negative  measure,  called 
quality  index,  takes  a  value  of  -1  for  men  who  desert  or  are  discharged  during  the  first 
24  months  of  service,  a  value  of  0  for  men  who  serve  the  24  months  without  reaching 
grade  E-5,  and  a  value  of  -rl  for  men  who  serve  satisfactorily  and  reach  grade  E-5  (see 
table  1).  The  other  aggregate  measure  is  called  loss  potential.  This  measure  is  valued 
at  0  for  men  who  either  desert  or  are  discharged  before  completing  24  months  of  service 
and  at  1  for  other  men  (see  table  1). 

The  regression  results  of  each  aggregate  variable  on  rhe  data  are  similar.  The 
quality  index  variable,  as  a  three-valued  dummy  variable,  is  based  on  an  implicit 
assumption  that  the  difference  between  the  characteri sties  valued  at  -1  and  0  is  the  same 
as  the  difference  between  characteri  sties  valued  at  0  and  +1.  While  this  implicit 


These  variables  were  considered  but  not  selected  by  the  step-wise  regression: 
race,  age,  marital  status,  VE ,  MA ,  ACS,  ARC,  GIT,  SM,  ELI,  and  AI . 


REGRESSION  RESULTS: 

SUPERIOR  RECRUIT  TRAINING  PERFORMANCE 


marital  status,  age,  VE ,  MA,  GIT 


assumption  might  be  plausible,  other  plausible  assumptions  (such  as  values  of  -1.5, 

0,  +.3)  would  yield  different  results.  The  regression  results  of  quality  index  on  the 
independent  variables  are  shown  in  table  F-6. 

Table  6  shows  the  regression  of  loss  potential  on  the  data.  It  does  not  appear  to 
suffer  from  the  exclusion  of  a  positive  indicator,  and  the  results  are  consistent  with 
the  results  shown  in  tables  2-5.  High  school  diploma  remains  the  single  most  useful 
predictor  variable  and  explains  more  than  half  of  the  variance  in  loss  potential  (com¬ 
bined  attrition  and  desertion)  that  can  be  explained  by  the  available  data  (5.6  of  the 
possible  9.5  percent).  The  PA,  Cl,  AR,  GIT,  and  age  variables  are  also  important 
predictors.  (The  Cl  score  has  never  been  used  by  the  Marine  Corps  for  enlistment 
screening  but  is  used  with  other  variables  in  assigning  men  to  the  infantry  field.) 

Three  of  the  ACB-61  aptitude  tests  are  PA,  AR,  and  VE.  These  variables  deter¬ 
mine  the  GCT  composite  score  and  are  analogous  to  the  three  components  of  the  tradi¬ 
tional  mental  group  score  of  both  the  AFQT  and  ASVAB  6/7.  Since  mental  group  is 
widely  used  by  the  military  services  in  enlisting  and  classifying  men,  it  is  desirable 
to  know  if  GCT  could  replace  other  test  scores  in  a  regression  of  quality  without  a  loss 
of  predictive  power.  The  results  of  such  a  regression  are  shown  in  table  7.  The  four 
variables  considered  were  education,  age,  Cl  score,  and  GCT  (PA+AR+VE)/3  .  This 
equation  explains  approximately  as  much  of  the  variance  in  the  quality  measure 
(R^  =  0.093)  as  do  the  first  four  variables  in  table  6,  and  it  offers  the  advantage  of  a 
link  to  mental  group  score.  The  remainder  of  this  analysis  will  be  based  on  the  re¬ 
gression  equation  of  table  7,  which  is  shown  here: 

Loss  potential  =  -.1826  (diploma)  -.0034  (GCT)  -  .0018  (Cl) 

+.0829  (age)  +  .9179  . 

The  regression  equation  predicting  loss  potential  as  a  function  of  education,  age, 
and  certain  test  scores  can  be  used  to  estimate  the  relative  probability  that  recruits 
with  different  values  of  these  variables  will  become  losses  to  the  Marine  Corps  within 
24  months.  The  standard  error  of  the  individual  predictions  is  .45  .  The  standard 
error  of  the  mean  for  a  group  of  500  applicants  with  the  same  scores,  age,  and  educa¬ 
tion  is  .02 . 

Scaling  to  the  ASVAB  6/7  Test  Scores 

The  regression  reported  in  table  7  provided  a  prediction  equation  in  terms  of  edu¬ 
cation,  age,  and  two  ACB-61  test  scores,  Cl  and  GCT. 

This  equation  can  be  expressed  in  terms  of  education,  age,  and  the  two  ASVAB  6/7 
tests  analogous  to  Cl  and  GCT,  which  are  combat  scale  (CC),  a  personality  test,  and 
mental  group  (MG)  (see  appendix  E): 


REGRESSION  RESULTS:  LOSS  POTENTIAL 
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Loss  potential  =  -  .1826  (diploma)  -  .0038  (MG)  -  .0063  (CC) 

+  .0829  (age)  4-  .6616  .  (1) 

In  order  to  convert  the  measure  to  a  positive  one,  we  define  success  potential  as: 
Success  potential  =  1  -  loss  potential. 

Therefore: 

Success  potential  =  +  .1826  (diploma)  +  .0038  (MG)  +  0063  (CC) 

-  .0829  (age)  +  .3384  .  (2) 

The  usefulness  of  this  measure  is  not  to  predict  quality  of  service  of  a  particular 
individual,  but  to  provide  a  method  for  screening  or  ranking  groups  of  applicants 
according  to  their  iikelihood  of  success  in  the  Marine  Corps. 


IV.  APPLICATION  OF  RESULTS 


The  regression  results  in  terms  of  the  ASVAB  6/7  tests  (equation  2)  have  been 
used  to  compute  tables  of  succt  s  potentials.  The  success  potential  is  a  predicted 
success  rate  for  applicants  with  similar  characteristics.  Tables  8-11  show  the  suc¬ 
cess  potentials  for  groups  of  applicants  defined  by  education,  test  scores,  and  age. 

(The  analysis  should  be  updated  when  the  Marines  who  actually  took  the  ASVAB  have 
served  longer  in  the  Fleet  Marine  Force.  The  resulting  analysis  can  then  predict  man¬ 
power  effectiveness  directly  in  terms  of  the  variables  available  prior  to  enlistment.) 

The  use  of  these  results  for  enlistment  screening  will  contribute  to  Marine  Corps 
efforts  to  reduce  early  attrition  and  disciplinary  problems  and  will  orient  the  recruiting 
establishment  toward  a  few  more  good  men. 


SUCCESS  POTENTIAL:  DIPLOMA  GRADUATE,  AGE  17-20 
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SUCCESS  POTENTIAL:  NONGRADUATE,  AGE  17-20 
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APPENDIX  A 


MEANS  AND  STANDARD  DEVIATIONS 


TABLE  A- 1 


MEANS  AND  STANDARD  VARIATIONS  OF  VARIABLES3 


Variable  name 


Mean 


Standard 

deviation 


XA 

11.0658 

YA 

6. 5592 

A  17 

0.3082 

Ate 

0.3499 

A 19 

0.1714 

A2G 

0.0751 

Mcq 

0.0807 

HS10 

0.1995 

HS11 

0.1936 

HS12 

0.4199 

GEC 

0.0434 

COLL 

0.0348 

RACE 

0.2717 

MAPIT 

0.0709 

AGED 

72. 1125 

MIX 

204.5324 

GCT 

93.9688 

AGE21 

0.0955 

DEE 

0. 1201 

OROM 

0. 1504 

RANK 

2.5255 

V  E 

93.5996 

AR 

93. 8874 

3A 

104. 4193 

Cl 

95. 1595 

HA 

98. 0186 

ACS 

96. 8649 

ARC 

32.5095 

GIT 

92. 0909 

SM 

95. 4085 

AI 

98.5338 

ELI 

91.4469 

VATTR 

0. 3380 

OVATTR 

0.2963 

QUAL 

-0. 3228 

1. 

.15  79 

1: 

.67*0 

Q. 

.  4618 

0, 

.4769 

0. 

.3768 

0, 

.  2636 

c, 

.27  24 

0, 

.3997 

0  , 

.3951 

c, 

.  49  35 

0, 

.20  38 

0, 

.18  32 

0. 

,  57  31 

0, 

,2696 

18. 

,  5892 

31. 

,699  0 

16. 

.3692 

C. 

,29  39 

0. 

,32  51 

0. 

,35  75 

1. 

,  1457 

19, 

,876  2 

19. 

,  06  96 

19. 

.  98  3  1 

26. 

,14  61 

17. 

,4210 

16  . 

4364 

29. 

,  37°  1 

17. 

,9197 

16. 

9044 

17. 

4032 

21. 

8102 

C  . 

47  3  0 

3. 

45  66 

G. 

4990 

Variables  weighted  to  approximate  tiro  mobilization  population  by 
GCT  (see  appendix  E) . 
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CORRECTION  FOR  RANGE  RESTRICTION 

In  FY  1974,  all  Marine  Corps  enlistees  were  required  to  pass  the  AFQT  mental 
group  test  with  a  percentile  score  of  21  or  more.  Those  scoring  lower  than  21  were 
excluded  from  enlistment  and  are,  therefore,  not  in  the  45, 000-man  sample.  Since 
mental  group  or  GCT  is  an  important  variable  in  explaining  attrition  and  performance, 
it  is  prudent  to  correct  the  data  foi  this  restriction  in  the  range  of  mental  group. 

In  recent  years,  the  Marine  Corps  has  enjoyed  the  benefits  of  double  testing  en¬ 
listees.  Applicants  were  given  the  AFQT  test  prior  to  enlistment,  and  successful 
applicants  were  then  given  the  ACB-61  test  upon  arrival  at  recruit  training.  The  A  FQT 
score,  composed  of  verbal,  arithmetic,  and  pattern  analysis  components,  defines 
mental  group.  The  ACB-61  test  includes  three  analogous  subtests:  word  knowledge, 
arithmetic,  and  spatial  perception,  which  together  form  the  GCT  score. 

During  FY  1974,  an  apparent  discrepancy  between  AFQT  mental  group  scores  and 
the  subsequent  ACB-61  scores  of  enlistees  developed.  It  appears  that  a  sizeable  number 
of  FY-1974  enlistees  obtained  higher  AFQT  mental  group  scores  than  would  be  expected 
based  on  their  ACB-61  scores.  The  ACB-61  test,  administered  at  the  recruit  depots 
under  controlled  conditions,  is  thought  to  be  a  better  measure  of  the  verbal,  arithmetic, 
and  spatial  perception  aptitudes  of  the  men  in  the  sample.  Therefore,  the  correction 
for  range  restriction  is  applied  based  on  GCT  score. 

Reference  2  provides  an  estimate  of  the  GCT  distribution  of  the  mobilization 
population.  This  GCT  distribution  was  compared  with  the  actual  GCT  distribution  of 
the  45,000-man  sample,  and  weights  were  computed  for  each  of  seven  segments  of  the 
GCT  range.  The  weights  were  then  applied  to  each  man  in  the  sample  to  produce  the 
table  of  correlation  coefficients  shown  as  appendix  C.  These  coefficients  were  used  to 
conduct  the  regression  analysis  of  this  studv-  Table  B-l  shows  the  relevant  GCT  distri¬ 
bution  and  the  derived  weights . 


TABLE  B-l 


GCT  DISTRIBUTIONS  AND  WEIGHTS 


GCT  range 

Mobilization 

population 

distribution 

FY  1974 

Marine  Corps 
distribution 

Weight 
(2D  (3) 

CD 

(2) 

(3) 

(4) 

130-160 

6.924% 

2.320% 

2.984 

110-129 

29.954 

24.832 

1.206 

100-109 

18.394 

23.343 

.788 

90-99 

16.734 

21.664 

.772 

80-89 

12.801 

15.126 

.846 

65-79 

12.921 

10.613 

1.217 

1-64 

2.273 

2.104 

1.080 

Total 

100.0 

100.0 
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APPENDIX  B 

CORRECTION  FOR  RANGE  RESTRICTION 

In  FY  1974,  all  Marine  Corps  enlistees  were  required  to  pass  the  AFQT  mental 
group  test  with  a  percentile  score  of  21  or  more.  Those  scoring  lower  than  21  were 
excluded  from  enlistment  and  are,  therefore,  not  in  the  45,000-man  sample.  Since 
mental  group  or  GCT  is  an  important  variable  in  explaining  attrition  and  performance, 
it  is  prudent  to  correct  the  data  for  this  restriction  in  the  range  of  mental  group. 

In  recent  years,  the  Marine  Corps  has  enjoyed  the  benefits  of  double  testing  en¬ 
listees.  Applicants  were  given  the  AFQT  test  prior  to  enlistment,  and  successful 
applicants  were  then  given  the  ACB-61  test  upon  arrival  at  recruit  training.  The  AFQT 
score,  composed  of  verbal,  arithmetic,  and  pattern  analysis  components,  defines 
mental  group.  The  ACB-61  test  includes  three  analogous  subtests:  word  knowledge, 
arithmetic,  and  spatial  perception,  which  together  form  the  GCT  score. 

During  FY  1974,  an  apparent  discrepancy  between  AFQT  mental  group  scores  and 
the  subsequent  ACB-61  scores  of  enlistees  developed.  It  appears  that  a  sizeable  number 
of  FY-1974  enlistees  obtained  higher  AFQT  mental  group  scores  than  would  be  expected 
based  on  their  ACB-61  scores.  The  ACB-61  test,  administered  at  the  recruit  depots 
under  controlled  conditions,  is  thought  to  be  a  better  measure  of  the  verbal,  arithmetic, 
and  spatial  perception  aptitudes  of  the  men  in  the  sample.  Therefore,  the  correction 
for  range  restriction  is  applied  based  on  GCT  score. 

Reference  2  provides  an  estimate  of  the  GCT  distribution  of  the  mobilization 
population.  This  GCT  distribution  was  compared  with  the  actual  GCT  distribution  of 
the  45,000-man  sample,  and  weights  wore  computed  for  each  of  seven  segments  of  the 
GCT  range.  The  weights  were  then  applied  to  each  man  in  the  sample  to  produce  the 
table  of  correlation  coefficients  shown  as  appendix  C.  These  coefficients  were-  used  to 
conduct  the  regression  analysis  of  this  studv.  Table  B-l  shows  the  relevant  GCT  distri¬ 
bution  and  the  derived  weights. 
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TABLE  B-l 


GCT  DISTRIBUTIONS  AND  WEIGHTS 


GCT  range 

Mobilization 

population 

distribution 

FY  1974 

Marine  Corps 
distribution 

Weight 

(2)^(3) 

(1) 

(2) 

(3) 

(4) 

130-160 

6.9241 

2.3201 

2.984 

110-129 

29.954 

24.832 

1.206 

100-109 

18.394 

23.343 

.788 

90-99 

16.734 

i 

21.664 

.772 

80-89 

12.801 

15.126 

.846 

65-79 

12.921 

10.613 

1.217 

1-64 

2.273 

2.104 

1.080 

Total 

100.0 

100.0 
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APPENDIX  C 

TABLE  OF  CORRELATION  COEFFICIENTS 
(WEIGHTED  TO  THE  MOBILIZATION  POPULATION) 
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AN  ALTERNATIVE  MODEL 

An  alternative  co  the  model  used  in  this  analysis  is  a  linear  regression  model  with 
grouped  data  (see  reference  4).  An  early  attrition  prediction  model  based  on  grouped 
data  has  been  computed  and  will  be  compared  with  the  individual  data  model  used  for  the 
analysis. 

Early  attrition  is  one  of  the  measures  of  effective  service  used  in  this  analysis. 

Table  3  shows  regression  results  which  identify  education,  age.  Cl,  and  PA  as  the  best 
four  predictors  of  early  attrition.  These  four  variables  have  been  used  in  a  grouped 
model  and  in  an  individual  data  model  so  that  the  models  can  be  compared. 

This  analysis  is  based  on  the  45, 948  records  which  included  values  for  attrition, 
education,  age,  and  the  test  scores.  The  regression  of  table  3  was  repeated  with  these 
records  and  resulted  in  the  regression  equation  shown  in  table  D-l.  This  equation  was 
used  to  compute  the  predicted  chances  of  early  attrition  for  men  at  the  midpoint  of  each 
test  score  group  with  each  education  and  age  value,  also  shown  by  table  D-l. 

The  same  variables  were  used  to  group  the  data.  Education  and  age  were  each 
grouped  into  two  values  and  the  test  scores  were  grouped  into  four  values,  as  shown 
by  table  D-2.  One  value  of  each  dummy  variable  is  excluded  in  the  regression;  there 
are  64  possible  combinations  of  the  four  variables.  The  grouped  regression  model  is 
based  on  these  64  observations,  with  each  observation  consisting  of  the  average  attri¬ 
tion  rate  for  the  group  and  the  unique  combination  of  the  four  variables  which  define  the 
group.  The  results  of  the  grouped  regression  model  are  shown  in  table  D-3.  Table  D-4 
shows  the  predicted  attrition  for  each  group  based  on  the  equation  of  table  D-3. 

2 

While  the  grouped-data  model  results  in  a  larger  R“  value  than  does  the  micro  model, 
it  is  not  necessarily  a  better  predictor  of  attrition.  The  reason  is  that  the  dependent 
variables  of  the  micro  model  and  the  grouped  model  are  different  (see  reference  6).  The 
micro  model  explains  7.8  percent  of  variafb  •  in  individual  attrition,  while  the  grouped 
model  explains  76.9  percent  of  the  variation  between  attrition  of  the  64  groups,  after 
the  within-group  variation  is  removed  by  grouping.  The  attrition  predictions  generated 
by  the  two  models  were  compared  using  a  Chi-square  test.  Assume  a  uniform  distribution 
of  100  Marines  in  each  of  the  64  groups  and  compute  the  number  of  observed  attrition 
losses  (based  on  the  micro  model)  and  the  number  of  expected  attrition  losses  (based  on 
the  grouped  model).  The  Chi-square  test  can  be  used  to  test  for  any  difference  between 
the  two  distributions: 


D-l 


i 

x2  =  27.6 

x2  63,  .95  =  82.5 

Therefore,  we  can  reject  the  hypothesis  that  the  two  sets  of  predictions  are  different. 

The  individual  data  model  has  been  shown  to  provide  predictions  not  different  from 
those  generated  by  the  grouped  model.  In  addition,  the  individual  data  model  offers  an 
advantage  in  policy  planning  and  implementation.  The  regression  equation  produces  a 
unique  attrition  estimate  for  each  combination  of  scores,  age,  and  education.  Such  a 
presentation  (as  in  tables  8-11)  shows  the  relative  importance  of  dissimilar  variables 
in  predicting  attrition  and  facilitates  the  selection  of  screening  standards.  To  do  this 
with  the  grouped  model  would  require  a  different  computation  of  the  equation  for  each 
grouping.  The  individual  model  is  actually  the  limiting  form  of  a  grouped  model,  where 
each  possible  combination  is  recognized  as  a  group.  The  individual  data  model  is  se¬ 
lected  for  this  analysis.  For  an  alternative  formulation  of  an  individual  model,  see 
reference  3 . 


D-2 


Predicted  attrition  rate  =  -.1515(HS)  -  .0022(PA)  -  .0017(0)  +  .1556(Age)  +  .7073 


TABLE  D-2 

VARIABLES  USED  IN  GROUPED  REGRESSION 


Variable 

Values 

Education 

1  if  high  school  graduate 

0  otherwise 

Age 

if  age  21  or  more 

0  otherwise 

CI-1 

1  if  Cl  >  113 

0  otherwise 

CI-2 

1  if  96  <  Cl  <  112 

0  otherwise 

CI-3 

1  if  79  <  Cl  <  95 

0  otherwise 

PA-1 

1  if  PA  >  119 

0  otherwise 

PA- 2 

1  if  106  <  PA  <  118 

0  otherwise 

PA- 3 

1  if  92  <  PA  <  105 

0  otherwise 

TABLE  D-3 

RESULTS  OF  GROUPED  REGRESSION:  EARLY  ATTRITION 

Variable 

Regression 

Coefficient 

7 

Cumulative  R“ 

Education 

- .1650 

.494 

Age 

.  1525 

.594 

CI-1 

-.1096 

.641 

CI-2 

- .0980 

.692 

CI-3 

-.0704 

.719 

PA-1 

-.0969 

.  735 

PA- 2 

- .0794 

.750 

PA- 3 

-.0621 

.769 

(Constant) 

+.4477 

n  =  64 

D-4 

PREDICTED  ATTRITION  RATES:  GROUPED  DATA  REGRESSION  MODEL 


Predicted  attrition  rate  =  -.1650(HS)  +■  .1523(Age)  -  .1096(CI1)  -  .0980CC12)  -  .0704(CI3) 

-.0970(PA1)  -  .  0?94(PA2)  -  .062JL(PA3)  +  .4477 
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SCALING  FROM  ACB-61  TEST  SCORES 
TO  ASVAB  6/7  TEST  SCORES 

The  most  useful  prediction  equation  of  the  quality  measure  was  shown  to  be 
(equation  1): 

Loss  potential  =  -  .1826  (diploma)  -  .0034  (GCT)  -  .0018  (Cl) 

+  .0829  (age)  +  .9179  (E-l) 

F  =  1,263 
N  =  45,  869 

This  equation  is  expressed  in  terms  of  scores  from  the  Army  Classification  Battery 
(ACB-61),  which  is  no  longer  administered.  The  test  now  used  for  pre-enlistment 
screening  is  the  Armed  Services  Vocational  Aptitude  Battery  (ASVAB  6/7).  A  pro¬ 
cedure  to  scale  Cl  and  GCT  to  the  analogous  scores  of  the  ASVAB  6/7  is  described 
below. 

The  ASVAB  6/7  is  composed  of  17  subtests.  One  of  these,  combat  scale  (CC),  is 
designed  to  measure  the  aptitude  measured  by  Cl  of  the  ACB-61 .  The  ASVAB  6/7  mental 
group  score  (MG)  is  based  on  three  tests:  word  knowledge  (WK),  arithmetic  reasoning 
(AR),  and  spatial  perception  (SP).  These  three  tests  are  analogous  to  the  verbal  (VE), 
arithmetic  (AR),  and  pattern  analysis  (PA)  tests  of  the  ACB-61.  A  scaling  technique 
was  devised  to  convert  equation  (1)  to  a  function  of  education,  age,  CC,  and  ASVAB 
mental  group  score. 

During  December  1975  and  January  1976,  3,  081  recruits  arriving  al  the  Marine 
Corps  Recruit  Depots  at  Parris  Island  and  San  Diego  were  administered  both  the  ACB-61 
and  ASVAB  6/7.  Approximately  the  same  number  of  men  were  tested  at  each  depot,  and 
half  of  each  group  took  the  ACB-61  test  first.  Testing  conditions  were  monitored  and 
designed  to  produce  consistent  results.  The  analysis  of  the  correlation  between  the  tests 
of  these  two  batteries  has  been  published  (see  reference  2).  The  relevant  correlations 
produced  in  that  analysis  are  shown  here: 

COEFFICIENTS  OF  CORRELATION 


ACB-61 

ASVAB  6/7 

Cl  GCT 

CC 

MG 

ACB-61: 

Cl  .4313 

.5617 

.4044 

GCT 

.3435 

.8679 

ASVAB  6/7: 

CC 

.3568 

MG 

The  data  from  the  two  tests  were  used  to  derive  prediction  equations  for  Cl  and 
GCT  in  terms  of  the  corresponding  ASVAB  6/7  tests.  The  results  are: 

Cl  =  3.516(CC)  +  40.475  (E-2) 

R2  =  .32 

F  =  1,419 

GCT  =  1.12(MG)  +  53.942  (E-3) 

R2  =  .75 
F  =  9, 400 

Substituting  in  equation  (E-l)  and  solving: 

Loss  potential  =  -  .1826  (diploma)  -  .0038  (MG)  -  .0063  (CC) 

+  .0829  (age)  +  .6616  (E-4) 

The  interpretation  of  the  quality  measure  is  the  probability  that  an  applicant  with  a  given 
vector  of  age,  test  scores,  and  level  of  education  will  be  lost  to  the  Marine  Corps  within 
24  months  due  to  desertion  or  early  attrition.  In  order  to  use  a  positive  measure  of  man 
power  quality  in  the  application  of  these  results,  success  potential  is  defined: 

Success  potential  =  1  -  loss  potential 

Success  potential  =  .1826  (diploma)  +  .0038  (MG)  +  .0063  (CC) 

-  .0829  (age)  +  .33S4  (E-5) 

The  interpretation  of  the  success  potential  is  .he  probability  that  an  applicant  (or 
the  percentage  of  a  group  of  applicants)  with  a  given  vector  of  age,  test  scores,  and 
level  of  education  will  serve  satisfactorily  for  24  months  as  measured  by  desertion  and 
early  attrition. 
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Those  variables  were  considered  but  not  selected:  age  in  years,  race,  marital  status, 


These  variables  were  considered  but  not  selected:  age  in  years,  marital  status 
mix,  VI: ,  MA,  (irr,  SM,  Af,  and  HU. 
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These  variables  were  considered  but  not  selected:  age  20,  9th  grade  education 
10th  grade  education,  GED,  race,  marital  status,  mix,  VE,  MA,  ACS,  ARC,  GIT,  S> 
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